Effects of TMB-8 and dantrolene on ACTH- and angiotensin-induced steroidogenesis by frog interrenal gland: evidence for a role of intracellular calcium in angiotensin action.
The influence of intracellular calcium on the steroidogenic response of adrenocortical tissue to ACTH and angiotensin has been studied in the frog, using a perifusion system technique. The release of corticosterone, aldosterone and prostaglandins in the effluent medium was monitored by specific radioimmunoassays. TMB-8 and dantrolene, two potential blockers of calcium mobilization from intracellular pool(s), were tested. Dantrolene (5 X 10(-5) M) significantly reduced basal and angiotensin-induced corticosterone and aldosterone production but had little effect on ACTH-evoked steroid release. Conversely TMB-8 (10(-4) M) profoundly depressed spontaneous as well as ACTH- and angiotensin II-induced corticosteroid secretion, suggesting that this compound may affect not only calcium mobilization from the endoplasmic reticulum pool but also calcium influx. Adrenal glands perifused with both dantrolene and calcium-free medium showed no response to angiotensin II. Conversely, in calcium-free conditions and in the presence of dantrolene, angiotensin II still caused an increase in prostaglandin synthesis. Taken together, these results indicate that 1) dantrolene is a more specific agent than TMB-8 in inhibiting calcium mobilization from intracellular pool(s); 2) ACTH increases corticosteroidogenesis without inducing mobilization of intracellular calcium; 3) angiotensin II stimulates both the efflux of calcium from the endoplasmic reticulum and the influx of calcium through the plasma membrane; 4) calcium is required after prostaglandin production in the steroidogenic response of frog interrenal gland to angiotensin II.